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(54) IRRADIATION WINDOW IN ELECTRON BEAM IRRADIATOR OF AREA BEAM TYPE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the local degradation of 
a window foil and improve the efficiency in extracting electrons. 
SOLUTION: The irradiation window in electron beam irradiator 
of the area beam type has a water-cooled grid window 1 and a 
window foil installed on the irradiation area side of the grid 
window, and extracts an electron beam which has a length of 
the thick width and the irradiation width and whose cross 
section is rectangular. Many holes 1a and 1a' for extracting 
electrons are made in a rectangular electron beam extraction 
area with the width W and the length L corresponding to the 
electron beam in the grid window 1,. and the window foil is 
cooled by coming into contact with it. The diameters of the 
electron extracting holes are varied in the width direction of th 
electron extraction area, and the diameters of the electron 
extracting holes 1a' on both end sides in the width direction, 
where the electron beam density is low, and larger than those of 
the holes 1a in the center of the width direction, where the 
density is high. The difference is temperature occurring in the 
part of the window foil in the many electron extraction holes is 

equalized, and the effective numerical aperture ratio relative to the diagonally incident beam on both 
end sides in the width direction increases. 
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CLAIMS 



[Claim(s)] 

[Claim 1]In a window of source container of an area beam type electron beam 
irradiation device which takes out an electron beam of the shape of a rectangular 
cross section with thickness width and irradiated width length, Many electronic 
extraction holes are formed in an electron beam extraction field of rectangular shape 
with width according to said electron beam, and length, A window of source container 
of an area beam type electron beam irradiation device having a grid window of water 
cooling with which window foil contacts, and having changed an aperture of an 
electronic extraction hole of this grid window in the cross direction of an electron 
beam extraction field. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Degradation of window foil is kept from arising locally, and this 
invention relates to the window of source container of the area beam type electron 
beam irradiation device which raised electronic extraction efficiency. 
[0002] 

[Description of the Prior Art]When an electron beam is taken out from the electron 
beam generating section in an electron beam irradiation device to an irradiation area, 
The electron beam generating section is accommodated in the vacuum chamber, and 
is under a vacuum, Since an irradiation area is under air (or inactive gas) atmosphere, 
it provides a window of source container in the open end of the vacuum chamber 
which takes out an electron beam, attaches the window foil which is a metallic foil for 
vacuum seals which can make this penetrate an electron beam, and is maintaining the 
electron beam generating section at the vacua. About an example of the window of 
source container of the area beam type electron beam irradiation device which takes 
out the electron beam of the shape of a rectangular cross section with thickness 
width and irradiated width length, drawing 4 is a top view of an example of a 
window-of-source-container important section, and drawing 5 is a sectional view in 
the A-A line of drawing 4 . 



[0003]The window of source container provided in the open end of the vacuum 
chamber has the grid window 1 by the block of the attached copper, and the window 
foil 2 is attached to the irradiation area side which is an atmosphere side of the 
window. Many electronic extraction holes 1a are formed in the electron beam 
extraction field of the grid window 1, and the field of rectangular shape with the width 
(X axial direction) W according to a rectangular cross section-like electron beam, and 
length (Y shaft orientations) L, And a grid window has the flowing path 1b of cooling 
water inside the circumference, and is cooled. 

[0004] Electron beam e'from an electron beam generating section penetrates the 
window foil 2 from the electronic extraction hole 1a of a large number currently 
formed in the electron beam extraction field of the grid window 1, and is taken out by 
the irradiation area. When an electron beam penetrates the window foil 2, a part of the 
energy is lost and window foil is heated. Since the inside of the vacuum chamber 
which has accommodated the electron beam generating section is under a vacuum, 
the window foil 2 is attracted at the vacuum side, contacts the grid window 1 and is 
cooled. 

[0005]Circular foil portion 2* of the window foil 2 located in the one electronic 
extraction hole 1a is shown in drawing 6 . An electron beam penetrates to circular foil 
portion 2', and heat transfer of the inside of a circular foil portion is carried out, and 
the generating heat accompanying absorption of beam energy gets across even to the 
edge and the edge of an electronic extraction hole, and is absorbed in the grid window 
1 water-cooled. The temperature of the central part of circular foil portion 2' is the 
highest, and temperature-gradient **T has arisen between the edges of the circular 
foil portion in contact with the grid window 1 . 
[0006] 

[Problem(s) to be Solved by the Invention]Keep degradation of window foil from 
producing this invention locally by attaining equalization of the temperature gradient 
produced into the window foil portion which an electron beam penetrates to 
distribution of the electron beam taken out from a window of source container by the 
irradiation area, and. It cuts down on an electron beam colliding with the medial 
surface of the electronic extraction hole currently formed in the grid window, and aims 
at offer of the window of source container of the area beam type electron beam 
irradiation device to which the extraction efficiency of the electron beam was made to 
increase. 
[0007] 

[Means for Solving the Problem]In a window of source container of an area beam type 
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electron beam irradiation device which takes out an electron beam of the shape |of a 
rectangular cross section in which this invention has thickness width and irradiated 
width length, Many electronic extraction holes are formed in an electron Leam 
extraction field of rectangular shape with width according to said electron beam, and 
length, It has a grid window of water cooling with which window foil contacts, and an 
aperture of an electronic extraction hole by the side of crosswise both ends is greatly 
formed from an aperture of an electronic extraction hole of a cross direction center in 
said electron beam extraction field of this grid window. \ 
[0008] 

[Embodiment of the Invention]The window of source container of an area beam type 
electron beam irradiation device takes out the electron beam of the shape of a 
rectangular cross section with thickness width and irradiated width length to an 
irradiation area. Many electronic extraction holes are formed in the electron beam 
extraction field of the grid window in a window of source container, and the field is 
rectangular shape with the width according to said electron beam, and length. The 
aperture of an electronic extraction hole is determined in consideration of the 
temperature gradient which the heat transfer situation of the window foil cooled in a 
grid window and this produce in the window foil portion in the electronic extraction 
hole based on generation of heat and heat transfer by an electron beam, and a circular 
foil portion on the assumption that consideration of the maximum service temperature 
of window foil. This temperature gradient amounts to several 100 **, and window foil 
repeats expansion and contraction to the degree of operation of an electron beam 
irradiation device and a stop, and deteriorates in it. 

[0009]An example of the distribution characteristic which is the electron beam 
density I which enters into the grid window of a window of source container from an 
electron beam generating section and which the cross direction (X axial direction) can 
set is shown in drawing 1 . Electron beam density is the maximum at the crosswise (X 
axial direction) center, and it has a reduction field on main both sides. If it is based on 
the maximum calorific value and the maximum electron beam density when deciding 
the aperture of an electronic extraction hole, in X axial end of the arrangement area of 
the electronic extraction hole 1a in the grid window 1, refrigeration capacity will 
become superfluous. 

[001 0]If drawing 4 and drawing 6 are used and described, about circular foil portion 2' 
located in the electronic extraction hole 1a in the window foil 2, the temperature of 
the central part is the highest and temperature-gradient **T has arisen between the 
edges of the circular foil portion in contact with the grid window 1. The grid window 1 



which processed the copper block is water-cooled, and its temperature of the copper 
block portion except the portion which the electronic extraction hole 1a is opening is 
generally constant. The temperature gradient which produces the temperature of the 
central part of circular foil portion 2' in circular foil portion 2' depending on electron 
beam density, It is large at the foil portion in the electronic extraction hole located in 
the crosswise (X axial direction) center section in the electron beam extraction field 
of the grid window 1, and a temperature gradient becomes small by reduction of 
electron beam density, so that it becomes a foil portion in the electronic extraction 
hole by the side of crosswise (X axial direction) both ends. When the aperture of this 
point and all the electronic extraction holes 1a is made the same, since it will form 
according to the aperture of the electronic extraction hole of a cross direction center, 
a temperature gradient becomes small and, as for circular foil portion 2' by the side of 
crosswise both ends, cooling will act superfluously. 

[0011]This doubles the aperture of the electronic extraction hole 1a with the 
distribution characteristic of electron beam density, and improves by changing the 
aperture of the electronic extraction hole formed in the electron beam extraction field 
of a grid window crosswise (X axial direction). The aperture of the extraction hole by 
the side of crosswise both ends is made larger than the aperture of the extraction 
hole of a cross direction center. Although the temperature gradient within circular foil 
portion 2' of the portion which enlarged the aperture becomes loose, since there is 
little calorific value by absorption of an electron beam, even the edge of the electronic 
extraction hole 1a is made to carry out heat transfer of the big distance, and the 
amount of electron beams brings the temperature gradient produced in a circular foil 
portion close to the temperature gradient of the small large circular foil portion of an 
aperture. It is made for the temperature gradient which this produces in the circular 
foil portion of the electronic extraction hole 1a of a large number formed in the 
electron beam extraction field of the grid window 1 to become the same as a whole, 
Local degradation of the circular foil portion located in the electronic extraction hole 
of a large number currently formed in the electron beam extraction field of the grid 
window 1 can be prevented. 

[0012]Thus, if the aperture of the electronic extraction hole 1a is changed in the 
cross direction (X axial direction) of an electron beam extraction field, an electron 
beam can make the rate of an effective aperture of the electronic extraction hole 
which can pass the hole increase. The orbit of electron beam e" becomes so slanting 
that it becomes crosswise both ends as shown in drawing 5 , the beam of an electron 
which collides with the medial surface of the extraction hole 1a increases, and the 



amount of electron beams which passes the electronic extraction hole 1a decreases. 
By enlarging the aperture of the electronic extraction hole 1a formed in the crosswise 
both-ends side, as shown in drawing 2 , the prospective angle theta which is a passage 
marginal angle of an oblique-incidence electron beam can be enlarged, and the rate of 
an effective aperture of the electronic extraction hole 1a to the electron beam which 
enters aslant increases. 

[0013]Although the increase in the rate of an effective aperture of this electronic 
extraction hole brings about the increase in the electronic extraction efficiency in a 
grid window and by extension, a window of source container, This makes the numerical 
aperture of the whole grid window which **(ed) the gross area of the electronic 
extraction hole of a large number in the electron beam extraction field of a grid 
window in the field area increased again, and makes the electronic extraction 
efficiency of a window of source container increase also from this point. 
[0014] 

[Example]The example of this invention and the example of the window of source 
container of the area beam type electron beam irradiation device which takes out the 
electron beam of the shape of a rectangular cross section with thickness width and 
irradiated width length are described with reference to drawings. Drawing 3 is an 
important section of an example, and a top view of a grid window. The electron beam 
extraction field of rectangular shape with the width W according to a rectangular cross 
section-like electron beam and length L is located in the grid window 1, and it is 
formed in the field in many electronic extraction holes 1a and 1a. 
[0015]Change the aperture of the electronic extraction hole currently formed in the 
electron beam extraction field of the grid window 1 crosswise (X axial direction), and it 
compares with the aperture of the electronic extraction hole 1a currently formed in 
the crosswise center section, The aperture of electronic extraction hole 1 a' by the 
side of crosswise (X axial direction) both ends is enlarged. Although the arrangement 
region of these electronic extraction hole 1a and the 1a' is determined in 
consideration of the electron beam distribution characteristic and the incidence orbit 
of an electron beam, For example, the electronic extraction hole 1a of the diameter of 
a stoma receives the electron beam distribution characteristic in the cross direction 
(X axial direction) of drawing 1 , Electron beam density is formed in the field into which 
the beam to about 50% of the maximum enters, an electron beam density portion 
smaller than it and a beam spread, and oblique incidence arranges large electronic 
extraction hole 1a' of an aperture in the beam incidence area which becomes 
remarkable. Incidentally, as for the thickness of the copper grid windows 1, the 



aperture of about 4 mm and electronic extraction hole 1a' of the aperture of 30 
thru/or 40 mm and the electronic extraction hole 1a is about 6-8 mm. 
[0016]In an above-mentioned example, in the crosswise (X axial direction) center 
section in the electron beam extraction field of the grid window 1, the electronic 
extraction hole 1a, Although electronic extraction hole 1a' with a larger aperture than 
it was formed in the direction both-ends side and what has arranged the electronic 
extraction hole of two sorts of different apertures to the electron beam extraction 
field in a grid window was shown, Not only in consideration of this but in consideration 
of the electron beam distribution characteristic and the degree of incidence angle of a 
beam, the electronic extraction hole of many different apertures may be arranged 
more crosswise [ of an electron beam extraction field ]. 
[0017] 

[Effect of the Invention]In this invention, as explained above, the aperture of the 
electronic extraction hole of a large number formed in the electron beam extraction 
field of a grid window was changed in the cross direction of the field. 
Therefore, the temperature gradient of the circular foil portion located in many 
electronic extraction holes can become the same as a whole, and local degradation of 
these circular foil portions can be prevented. 

[001 8]It follows on having changed the aperture of the electronic extraction hole of a 
large number formed in the electron beam extraction field of a grid window in the 
cross direction of the field, Since the aperture by the side of crosswise both ends is 
larger than the aperture of a center section, the rate of an effective aperture of the 
electronic extraction hole to the electron beam which enters aslant increases, And 
since the numerical aperture of the whole electron beam extraction field in a grid 
window also increases, the electronic extraction efficiency of a window of source 
container can be made to increase. 
[Brief Description of the Drawings] 

[Drawing 1]It is a characteristic figure about an example of crosswise (X axial 
direction) distribution of electron beam density. 

[Drawing 2]It is an explanatory view concerning the rate of an electronic extraction 
hole effective aperture to an oblique-incidence electron beam. 

[Drawing 3]They are an important section of the example of this invention, and a top 
view of a grid window. 

[Drawing 4]It is a top view of an example of the conventional 

window-of-source-container important section. 

[Drawing 5]It is a sectional view in the A-A line of drawing 4. 



[Drawing 6]It is an explanatory view about temperature-gradient generating in the 
circular foil portion of the window foil located in an electronic extraction hole. 
[Description of Notations] 

1 Grid window 

1a, a 1a' electronic extraction hole 

2 Window foil 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 




[Drawing 4] 
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[Drawing 5] 
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[Drawing 6] 
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